1. Introduction
===============

In developed countries, many modern urban dwellers put a high value on convenience in their daily life, and a demand for "convenient care" options is growing in the medical field as well. For example, in the United States, a new type of clinic, the so-called retail clinic, has been emerging as insurance coverage is expanded under the Patient Protection and Affordable Care Act of 2010 because of limited access to conventional primary care. Retail clinics are typically located in a pharmacy or supermarket and usually operate with extended hours and during weekends with shorter waiting time and lower cost as compared with a conventional physician\'s office or emergency department. Indeed, between 2006 and 2016, the number of retail clinics in the United States increased 10-fold from roughly 200 clinics to nearly 2000, and retail clinics have accounted for almost 16 million annual visits in the recent years.^\[[@R1]--[@R3]\]^ Such rapid expansion of retail clinics indicates that they fulfilled unmet needs that are lacking in the traditional medical provision system.^\[[@R4]\]^

In Japan, an exactly similar type of operation as in the retail clinics in the United States is currently not available due to legislative regulations. Japan has achieved a universal health care coverage since 1961, and patients can access to any medical facility they want. However, Japan has the most aging society globally with 25.9% of the total population being 65 years and older in 2014, and this number will continually increase in the coming decades. Since these elderly populations account for 49% of visits in conventional outpatient clinics,^\[[@R5]\]^ the health care system adapted to the requirement of the elderly. With this circumstance, a hidden barrier to visit a medical facility especially for young busy workers might exist because they would need to be absent from their work to see a doctor in the usual primary care service, except in emergency service, due to its unavailability during evenings and weekends.

Another characteristic to be noted is that Japan\'s annual number of doctor consultations per person was one of the highest among countries joining the Organization for Economic Co-operation and Development (OECD), while the number of practicing physicians per population was below the international average. As a result, annual consultations per doctor were the second highest following Korea: 5963 in Japan, while the OECD average was 2277, and the US average was 1644 in 2013.^\[[@R6]\]^ These health system characteristics were reflected in a recent survey that showed that 27.4% of Japanese patients were dissatisfied with the long waiting time.^\[[@R7]\]^ These inconveniences have often resulted in delays or interruptions of the visit and an increase in emergency department visits.

To solve these problems and improve convenience in medical visits in Japan, we have focused on an extensive railway network in the metropolitan Tokyo area. Tokyo and the surrounding areas have more than 30 million population with a highly dense and connected railway system as globally unparalleled.^\[[@R8]\]^ In the past, train stations were considered to be just a place to pass through; however, additional services have begun to emerge recently. Since 2000, commercial facilities such as clothing stores, restaurants, and bookstores were opened in Ekinaka, which means "inside a station" in Japanese, focusing on its convenience to effectively utilize a person\'s short spare time and ability to attract various busy commuters.^\[[@R9]\]^ Since 2007, we have established the first known Ekinaka convenient clinic adjusted to the lifestyle of working generations in Tachikawa station, which is one of the largest transport hub stations in Tokyo. Tachikawa station accounts for 160,000 passengers daily and is the fifth largest station among the East Japan Railway Company, except in the stations of the Yamanote Loop Line at the center of Tokyo.^\[[@R10]\]^ Our clinic operates with extended hours and on Saturdays so that patients can easily visit us. In this study, we investigated the characteristics of patients visiting this new kind of Ekinaka convenient clinic characterized by locational and temporal convenience.

2. Methods
==========

Our clinic, "Navitas Clinic Tachikawa," is located inside the building of the Tachikawa station, where 3 independent railway routes connect together, and within 1-minute-walk distance from the nearest ticket gate. Tachikawa station is the gateway to Tachikawa City with the population of 180,000 and about 30 minutes to the central Tokyo area by an express train. The clinic opens from 9 a.m. to 1 p.m. and from 3 p.m. to 9 p.m. on weekdays, and from 10 a.m. to 5 p.m. on Saturdays. Usually, 2 physicians operate the department of internal medicine. We obtained de-identified data of patients who had visited the department of internal medicine in our clinic between August 2013 and June 2016 using the electronic health and billing records. We retrospectively extracted data on patients' sex, age, time of visit, waiting time, presence, or absence of an appointment, diagnoses, and patients' addresses. This study was approved by the institutional review board of Teikyo University, Tokyo, Japan.

Data on other medical services, such as immunization for seasonal influenza or visits to the department of dermatology or pediatrics, were not included in the analysis. Physicians exceptionally examined children or patients with skin problems only when dermatologists or pediatricians were absent and those data were included in the analysis. The data between September 6, 2015, and October 12, 2015, were not available because of the changes in the electronic health record vendors and were not included in the analysis. The referral rate to other medical institutions was counted not by each visit but by each patient. To compare the data with the conventional clinics in Japan, publicly available data was used with regard to the statistics of patients' characteristics in conventional Japanese clinics published in 2014 by the Ministry of Health, Labour, and Welfare (MHLW).^\[[@R5]\]^

Statistical analyses were performed using the R version 3.1.2 (R foundation for Statistical Computing, Vienna, Austria). To determine the associations, a one-way analysis of variance, Tukey--Kramer test, and chi-square test were used. In all analyses, a *P*-value of \<.05 indicates a statistical significance. Plotting of the patients' addresses on the map was performed using the software MapInfo (Pitney Bowes Software K.K., Tokyo, Japan).

3. Results
==========

During the study periods, 28,001 patients visited for 87,126 times. The average number of daily visits on weekdays was 109.6 and that of on Saturdays was 75.6. The median times of visit of each person were 2 and the mode was 1. Only 132 (0.47%) patients visited more than once a month on average. Men visited 33,953 times (39.0%) and the median age of all patients was 38 years (range, 0--102). Figure [1](#F1){ref-type="fig"} shows the comparison of the age distribution between our clinic and other conventional Japanese clinics. The age of patients in our clinic was slightly skewed to the left (skewness was 0.69) and that in conventional clinics was skewed to the right; patients in our clinic were relatively younger than conventional clinics.

![The number of patients by age groups in Navitas Clinic and conventional clinics^a^ in Japan. ^a^Data of conventional clinics were extracted from the Patient Survey published in 2014 by the Ministry of Health, Labour, and Welfare.](medi-97-e9646-g001){#F1}

The overall median waiting time was 748 seconds (range, 2--5344). The median waiting time was 994 seconds (range, 2--5341) among the 29,622 (36.2%) patients without an appointment, and 665 seconds (range, 2--5344) among the 52,214 (63.8%) patients with an appointment. The proportion of patients who waited \<15 minutes, between 15 and 30 minutes, between 30 and 60 minutes, and \>60 minutes were 59.2%, 28.0%, 10.7%, and 2.1%, respectively.

Seasonal variations were observed in the number of visits (Fig. [2](#F2){ref-type="fig"}). The average number of monthly patients in winter seasons (December, January, and February), summer seasons (June, July, and August), and the other seasons were 2892, 2333, and 2513, respectively. More patients visited in winter seasons rather than in summer (*P* = .0024) and the other seasons (*P* = .017).

![Number of monthly visits to Navitas Clinic. The data between September 6, 2015, and October 12, 2015, were not available because of the changes in the electronic health record vendors and were not included in the analysis.](medi-97-e9646-g002){#F2}

Variations in the distribution of visits based on the day of the week (Fig. [3](#F3){ref-type="fig"}) were also observed. The number of daily visits on Mondays, Tuesdays, Wednesdays, Thursdays, Fridays, and Saturdays was 146.5 (23.3%), 110.2 (17.6%), 93.8 (14.9%), 104.8 (16.7%), 96.6 (15.4%), and 75.6 (12.0%), respectively. Of the 76,738 weekday visits and 10,722 Saturday visits, 29,159 (38.2%) and 4,794 (44.7%) were men, respectively. The proportion of men was significantly larger during Saturdays than weekdays (*P* \< .001). Of the 81,319 visits of working generations (from 15 to 65 years old) and 5801 visits of patients \<15 or \>65 years old, 10,271 (12.6%) and 458 (7.9%) were on Saturdays, respectively. The proportion of Saturday visits was significantly larger among working generations compared with patients \<15 or \>65 years old (*P* \< .001).

![Number of daily visits to Navitas Clinic based on the day of the week. Left: The numbers of daily visits are shown for males and females. Right: The numbers of daily visits are shown for each age group.](medi-97-e9646-g003){#F3}

Figure [4](#F4){ref-type="fig"} shows the number of weekday visits by the time of the day throughout the study periods. Many patients visited at 10 a.m. and 3 p.m., the time when consultation starts; 8903 (11.6%) and 8302 (10.9%), respectively. However, the most popular visiting time was between 6 and 7 p.m. with 11,520 (15.1%) patients. Approximately, one-third (35.5%) of weekday visits occurred after 6 p.m., when other physicians' offices are typically closed. Adding weekend visits to that proportion, 43.4% of our clinic visits occurred when other physician\'s offices are likely to be closed. Among the 49,270 visits before 6 p.m. and 27,108 visits after 6 p.m., 17,668 (35.9%) and 11,491 (42.4%) were men, respectively. The proportion of men significantly increased after 6 p.m. compared with before 6 p.m. (*P* \< .001). Among the 71,048 visits of working generations and 5343 visits of patients \<15 or \>65 years old, 26,732 (37.6%) and 376 (7.0%) were after 6 p.m., respectively. The proportion of visits after 6 p.m. was significantly higher among working generations compared with patients \<15 or \>65 years old (*P* \< .001).

![Number of weekday visits to Navitas Clinic based on the time of the day. Left: The numbers of weekday visits are shown for males and females. Right: The numbers of weekday visits are shown for each age group.](medi-97-e9646-g004){#F4}

Common diagnoses included upper respiratory tract infection (22,358), allergic rhinitis (20,916), hypertension (4869), dyslipidemia (3901), gastroenteritis (3532), asthma (3497), sleep apnea syndrome (2386), pharyngitis (2230), iron deficiency anemia (2166), and acute gastritis (1875). The number of individuals who were referred to other medical institutions was 1022 (1.2%).

Figure [5](#F5){ref-type="fig"} shows geographical plots of residence of patients (n = 82,381), the locations of our clinic, and the surrounding railway network. The number of visits came within 2-, 5-, and 10-mile radius from our clinic was 41,696 (50.6%), 63,190 (76.7%), and 75,015 (91.1%), respectively. Their addresses were mainly located along the railway network.

![Addresses of patients and the railroad network around Navitas Clinic. Upper: Map of Tokyo and surrounding areas. Lower: Magnified map around Tachikawa City in Tokyo. The yellow star indicates the location of Navitas Clinic Tachikawa; the green lines indicate the railway network; the red points indicate patients' addresses; the blue circles indicate 2, 5, and 10-mile radius from the clinic.](medi-97-e9646-g005){#F5}

4. Discussion
=============

Our convenient care clinic is located inside one of the largest station buildings in Tokyo, and we have provided extended hours of access that is rare in Japanese medical institutions other than an emergency department. Here, we revealed unique demographic characteristics of our patients that were different from those in conventional clinics in Japan; patients were younger, predominantly women, and visited most often between 6 and 7 p.m. These characteristics were consistent with those of the customers of other station-related non-medical commercial facilities.^\[[@R11],[@R12]\]^

The most common diagnoses of our patients were uncomplicated common diseases such as an upper respiratory tract infection or allergic rhinitis. Admittedly, patients with such disease will be able to endure without medication; however, the quality of life and the efficacy of the work would be significantly impaired if untreated. Since the Japanese society suffers from a declining birth rate and shrinking total population, the barriers of visiting should be removed as much as possible to improve the productivity of young workers. Notably, our results showed that episodes were usually resolved within 1 or 2 visits, and referral rates to other medical institutions were quite low. This suggests that patients might have an ability to self-triage, and patients with minor symptoms were attracted to our clinic as in the context of retail clinics.^\[[@R13]\]^ Further, although the usual catchment area of conventional clinics located in a residential area in Tokyo has been thought to be within 1 to 2 miles from a clinic, half of the patients of our clinic came from more than a 2-mile radius. As most of their residence was distributed along the railway network, we speculate that railway users visit our clinic on the way to work, home, or of shopping.

The proportion of patients in working generations and men significantly increased after 6 p.m. and during weekends, when the usual physician\'s offices are typically closed. Although the precise reason of the increase was not surveyed in this study, we suppose that these workers visited us when they are free from their work. In Japan, the proportion of regular employment of men is higher than that of women (78% and 43%, respectively, in 2014)^\[[@R14]\]^ and such a disproportion of employment pattern might have been associated with the increased proportion of male patients after 6 p.m. and during weekends. These needs will also increase among women as their participation in the workforce continues to rise with an active support from the Japanese government.

Another point to be noted is the quite short waiting time in our clinic compared with that in conventional Japanese hospitals. According to the patients' behavior survey published by the MHLW in 2014, the proportions of patients who waited for \<15 minutes, 15 to 30 minutes, 30 to 60 minutes, and \>60 minutes in hospitals were 25%, 24.1%, 20.4%, and 24.7%, respectively.^\[[@R5]\]^ Although most of our patients had an uncomplicated illness that requires only short exam time, the reservation system we have developed would have contributed to the results, that is, when making a reservation, our patients can choose from multiple ways: either through a smart phone, website, phone call (automated voice or an operator), or over the counter at the clinic. Additionally, in our clinic, the reservation time bands are divided into units of 12 minutes to reduce the waiting time as much as possible. Such punctual short waiting time would bring additional convenience to patients so that they can use their spare time on their way to work, home, or shopping, and can easily make their plans as scheduled.

Since retail clinics in the Unites States share the similar concept with our clinic to meet patients' demands for greater convenience, it is plausible that both resulted in similar patients' characteristics. In the previous studies with regard to retail clinics, patients were dominantly women (63.8%) and 18 to 44 years old (43%), lived within the 10-miles radius, and their visits increased during winter.^\[[@R15],[@R16]\]^ Approximately, one-third (28.9%) of weekday visits occurred after 6 p.m. when the usual physician\'s offices are typically closed and the proportion increased to 44.4% when weekend visits were added. More than 90% of patient\'s visits were mainly due to acute simple illnesses such as upper respiratory tract infections, bronchitis, urinary tract infections, etc., and the referral rate to an emergency department was low (2.3%).^\[[@R17]\]^ These similarities indicate that demands for convenience among younger population are universal in developed countries.

However, several differences were noted between the retail clinics and our clinic. First, retail clinics are typically staffed by nurse practitioners or physician assistants, but our clinic is staffed by doctors. Physician organizations such as the American Academy of Pediatrics and the American Academy of Family Physicians have expressed concerns for the potential fragment of care and lower-quality care in retail clinics,^\[[@R13]\]^ but such criticisms would not be applicable in our clinic.

Second, the difference in staff resulted in the difference of the disease they catered. Chronic diseases such as hypertension, dyslipidemia, and sleep apnea syndrome were higher in out clinic than in retail clinics. Furthermore, gastroenteritis and gastritis were higher in our clinic because various diseases can cause stomachache, whereas retail clinics are not designed to differentiate complicated medical conditions. On the other hand, diagnoses of sinusitis, otitis externa, otitis media, and conjunctivitis are higher in retail clinics because Japan has a universal health coverage with free access to any medical institutions, so patients would have chosen to visit an otolaryngologist or ophthalmologist before visiting our clinic when they experienced symptoms in their noses, ears, or eyes.

Third, financial incentives for patients exist only in retail clinics. Compared with the primary care physicians' office in the United States, the medical expenses in retail clinics is inexpensive. However, there is not such a difference between our clinic and conventional Japanese clinics because official standard prices are implemented in Japan regardless of the types of operation.

Our clinic may contribute to a decrease of emergency visits to other institutions located in the surrounding areas. A previous report in the United Kingdom showed that, compared with practices without extended access, extended access of primary care services demonstrated a 26.4% relative reduction in patient-initiated emergency department visits for "minor" problems in addition to a 26.6% relative cost reduction.^\[[@R18]\]^ However, retail clinics could not prove the decrease of emergency department utilization for low-acuity conditions and healthcare expenses.^\[[@R19],[@R20]\]^ Since low-acuity emergency department visits became a widespread problem in hospitals globally,^\[[@R21]\]^ future studies would be needed to explore the impact of our clinic on local medical services in Japan.

This study has several limitations. First, it is an observational study in a single institution so findings cannot be widely generalized. Second, we compared the characteristics to the data of conventional clinics obtained from a nationwide survey of Japanese patients, because we could not obtain the data from other clinics in the region. For the comparison regarding waiting time, the average in outpatient department of hospitals was used because that in conventional clinics was not available. Third, the diagnoses were based on the terminology in the health insurance claim forms, and the actual medical conditions might have been different from them in some cases.

5. Conclusion
=============

From this observational study of \>87,000 patient visits, it was revealed that young workers mainly living along the railway network visit our Ekinaka clinic mostly after work because of uncomplicated illnesses. Our clinic, which is located inside a railway station building and operates with extended hours and on Saturdays, seemed to have met the unmet medical needs especially for patient populations that have been underserved by conventional medical institutions with the locational and temporal convenience. Since urbanization has made rapid strides globally^\[[@R22]\]^ and constructions of railway networks are progressing further in Asia^\[[@R23],[@R24]\]^ in addition to other metropolises that has existing railway networks, such as New York, Seoul, Shanghai, Paris, and London, our Ekinaka clinic will be a new model of physicians' office applicable to other urban cities.
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